Nocturnal changes in pineal melatonin synthesis during puberty: relation to estrogen and progesterone levels in female rats.
Our objective was to evaluate the changes in melatonin synthesis during the peripubertal period in the female rat and to determine the effects of ovarian steroid hormones on melatonin synthesis. Pineal levels of tryptophan, 5-hydroxytryptamine (5-HT), melatonin and norepinephrine were determined in female Sprague Dawley rats (between 2 and 12 weeks of age) in the mid-dark during the daily light/dark cycle. Melatonin levels increased with age, parallel to pineal growth, until 6 weeks of age, when the vaginal opening was found in 66.7% of rats, and significantly decreased until 8 weeks of age, when the vaginal opening was found in all rats. Norepinephrine began to increase earlier and reached a mature level at 4 weeks of age. Treatments with bilateral ovariectomy at 4, 6, and 8 weeks of age resulted in significant increases in melatonin and 5-HT levels, and significant decrease in tryptophan level at 2 weeks after ovariectomy. Treatments with ovariectomy at 6 weeks of age produced a consistent increase in 5-HT level and a consistent decrease in tryptophan level until 6 weeks after ovariectomy. However, melatonin levels increased until 2 weeks after ovariectomy, then decreased and reached a control level at 6 weeks after ovariectomy. Subcutaneous implantation of estradiol-17 beta capsule and daily subcutaneous injection of estradiol benzoate (E2B) (1.0 microgram, 20 micrograms) for two weeks in the rats ovariectomized at 4, 6, and 8 weeks of age resulted in significant decreases in melatonin and 5-HT levels and a significant increase in tryptophan level at 2 weeks after ovariectomy. A smaller dose of E2B (0.1 microgram) produced the same effects in the rats ovariectomized at 4, but not at 6 and 8 weeks of age. Administration of progesterone (200 micrograms/day) for 2 weeks did not produce any significant changes in melatonin, 5-HT, and tryptophan levels. Norepinephrine levels were not changed by any of the above treatments. These results suggest that estrogen, but not progesterone, can modulate nocturnal pineal melatonin synthesis in peripubertal female rats, and that the decline in the melatonin synthetic activity during the pubertal period might be related to the increasing levels of endogenous estrogen, which is secreted from the maturing ovary. The sites of action of the inhibitory effect of estrogen on the pineal melatonin synthesis may be multiple.